Treatment of 5-arylidene-2-thiohydantoin (1 a-d) with alkyl bromoacetate and chloroacetic acid gave the esters 2a-I and the acids 2g-j, respectively. 2 a was refluxed with concentrated hydrochloric acid to give 5-benzylidene hydantoin. 2 was cyclized with acetic anhydride to give the bicyclic product 3. 5-Arylidene-2-thiohydantoin derivatives (la,b) and (8a) condense with formaldehyde and primary or secondary amines to give the corresponding Mannich bases 6a-f and 8c-e, respectively. The assigned structure 6 and 8 finds support from the chemical evidences.
In our previous paper 1 - 2 , 5-arylidene and 5-arylazo-2-or (4)-alkylmercapto hydontoin derivatives were synthesized and these compounds have been proved to attain pharmacological activities. Our interest was extended to prepare condensed imidazothiazolone compounds.
When 5-arylidene-2-thiohydantoins (la-d) were treated with methyl bromoacetate and/or ethyl bromoacetate on the cold, the corresponding esters 2a-f were obtained, while the free acids 2g-j were prepared by treating 1 a-d with chloroacetic acid in alkaline medium followed by acidification. 2 a when boiled with hydrochloric acid solution, 5-benzylidene hydontoin was separated 3 . Many arguments were raised on the reactivity of the hydrogen atoms attached to the nitrogen atoms in the thiohydantoin ring.
Ar-CH
The result of cyclization of 2a-c,e,f in acetic anhydride occurred in the direction to give 3a-d; 3 a proved to differ from its isomeric compound 4 previously prepared 7 .
Ar-CH=C
C=0.
CCHC-CH =C C=0
II II
The infrared spectrum of 2 a showed absorption bands at 1710 cm -1 (ring carbonyl group), 1725 cm -1 (ester carbonyl group) and 3300 cm -1 (-NH group). The products 3 a-d are pale yellow compounds, gave the correct analytical data. 3 a was obtained by the cyclization of 2 a and/or 2 b. The infrared spectrum of 3 a was characterized by the presence of the absorption band at 1710 cm -1 due to the presence of a carbonyl group, whereas the absence of the -NH absorption band together with the above facts were Requests for reprints should be sent to A. F. A. SHALABY, Chemistry Department, Faculty of Science, Cairo, University, Cairo, Egypt. in favour of the cyclic structure proposed for the compounds 3a-d.
Compounds 3a,c having an active methylene group condensed with benzaldehyde to yield the corresponding benzylidene derivatives (5a,b). Recently, it was reported that the Mannich bases of 2-thiohydantoin and 5,5-diphenyl-2-thiohydantoin were synthesized and tested as pharmacologically active compounds 8 -9 . When C-5 unsaturated hydantoin derivatives namely 5-benzylidene and 5-anisylidene-2-thiohydantoins (la,b) were allowed to condense with formaldehyde and the appropriate amine in ethanol under the Mannich reaction conditions 10 ; in each case only one product was isolated and the obtained Mannich bases 6a-f were yellow crystalline substances. Compounds 6a-f gave the correct analytical values and brownish red colour when treated with concentrated sulphuric acid. They are soluble in cold 2% sodium hydroxide solution. 6 b regenerated la when refluxed with concentrated hydrochloric acid.
Ar-CH=C
When 6 b was treated with alkyl iodide in 2% sodium hydroxide solution, 2-alkylmercapto derivatives (7a-c) were obtained. The obtained 7 a was also proved by treating 5-benzylidene-2-methylmercapto hydantoin 5 with formaldehyde and ptoluidine under the Mannich reaction conditions. When 7 a was refluxed with concentrated hydrochloric acid till the odour of the methane thiol could not be detected, 5-benzylidene hydantoin 3 was separated.
C6H5-CH=C
The greater reactivity of the N-3 position is persumably due to its favourable location between the activating carbonyl group as well as the thione group. This fact was realised when 5-benzylidene-1-phenyl-2-thiohydantoin 11 (8 a) condensed with formaldehyde and the appropriate amine under the Mannich reaction conditions to give the expected bases 8c-e, while 5-benzylidene-3-phenyl-2-thiohydantoin 11 (8b) failed to give the Mannich bases under the above conditions. Table I ).
Preparation of 5-arylidene-2-carboxymethylmercaptohydantoin
(2g-j) To each of la-d (0.01 mole) in a mixture of 2% potassium hydroxide (56 ml) and ethanol (40 ml) was added chloroacetic acid (0.01 mole). The reaction mixture was refluxed on steam bath for 3 horns, then it was left to cool at room temperature. It was acidified with dilute hydrochloric acid and the precipitated solid was collected by filtration and recrystallised from ethyl alcohol as pale yellow crystals 2g-j (cf. Table I ). Action of concentrated hydrochloric acid on 2 a A mixture of 1 g of 2a, 30 ml ethyl alcohol and 10 ml of concentrated hydrochloric acid was refluxed for 2 hours. The reaction mixture was allowed to cool and the separated substance was collected by filtration and was crystallized from ethyl alcohol, m.p. 220 °C, and identified as 5-benzylidene hydantoin by melting point and mixed melting point determination 3 .
Preparation of 5-arylidene-2,3,5,6-tetrahydroimidazo-[2,1-b[thiazole-3,6-diones (3 a-d) (a) Cyclization of esters (2a, c, e, f) with acetic anhydride:
A suspension of each of 2 a, c, e, f (2 g) in acetic anhydride (30 ml) was refluxed for 4 hours. The reaction mixture was allowed to cool and then poured into cold water. The obtained product was filtered off and crystallized from ethyl alcohol as pale yellow crystals of 3 a-d. Similarly, the ethyl ester (2 b) produced 3 a under the above experimental conditions of cyclization. (b) A mixture of 5-benzylidene-2-thiohydantoin (0.01 mole), methyl bromoacetate (0.01 mole), 30 ml acetic acid and 15 ml acetic anhydride was refluxed for 4 hours. The reaction mixture was allowed to cool, poured over cold water, then the separated solid was filtered off and recrystallized from ethyl alcohol as pale yellow crystals, m.p. 152 °C. It was proved to be 3 a by melting point and mixed melting point determination.
Action of benzaldehyde on 3a, c:
A mixture of each of 3a, c (0.005 mole), fused sodium acetate (2.5 g) and a slight excess (0.0055 mole) of benzaldehyde in 25 ml glacial acetic acid was refluxed for 2 hours. The reaction mixture was cooled, poured over cold water, then the separated solid was filtered off, washed with water and recrystallised from ethyl alcohol as pale yellow crystals. 
Mannich bases of 5-arylidene-2-thiohydantoin derivatives (6 a-f and 8 c-e)
General procedure: To a suspension of each of la,b and 8a (0.01 mole), the appropriate amine (0.011 mole) in ethyl alcohol (50 ml) was added 30% aqueous formaldehyde (1.1 ml). The reaction mixture was stirred at room temperature or heated on steam bath in case of lb, for 2 horns. The reaction mixture was left aside overnight and the solid product was crystallized from ethyl alcohol (cf. Table II) .
The Mannich-bases, 6 a-f and 8 c-e, listed in Table II , are yellow in colour and develop brown colour with concentrated sulphuric acid. 6a-f are soluble in 2% sodium hydroxide.
Attempted Mannich reaction on 5-benzylidene-3-phenyl-2-thiohydantoin (8 b)
Equimolecular mixture of 8b, aniline and formaldehyde in ethanol was refluxed for 3 hours. The reaction mixture was worked up as above and 8 b was recovered almost unchanged.
Action of concentrated hydrochloric acid on 6 b
A mixture of 1 g of 6 b and 30 ml of concentrated hydrochloric acid was refluxed for ten minutes. The reaction mixture was allowed to cool and the obtained solid was collected by filtration. It was crystallized from glacial acetic acid, m.p. 259 °C (yield 0.6 g), and identified as 5-benzylidene-2-thiohydantoin by melting point and mixed melting point determination.
Action of alkyl halides on 6 b
To a mixture of 6b (0.01 mole), 22 ml of 2% sodium hydroxide and ethyl alcohol (30 ml) was added the appropriate alkyl halide (0.011 mole). The reaction mixture was stirred for 30 minutes and left overnight at room temperature. The separated substance was filtered and re crystallized from ethyl alcohol as pale yellow crystals of 7 a-c. 
